Adoption and Continued use of Mobile Technology: An Analysis of CommCare Data  by Dayalu, Rashmi et al.
 Procedia Engineering  107 ( 2015 )  247 – 254 
Available online at www.sciencedirect.com
1877-7058 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Organizing Committee of HumTech2015
doi: 10.1016/j.proeng.2015.06.079 
ScienceDirect
Humanitarian Technology: Science, Systems and Global Impact 2015, HumTech2015 
Adoption and continued use of mobile technology: an analysis of 
CommCare data 
Rashmi Dayalua*, Jeremy Wacksmana, Mengji Chena, Melissa Loudona, Neal Lesha 
aDimagi Inc., 585 Massachusetts Ave, Cambridge, MA - 02139  
Abstract 
CommCare, developed by Dimagi Inc., is an open-source mobile technology platform that supports hundreds of programs 
worldwide. This article used metadata to explore how CommCare is adopted and used over time by humanitarian workers in 
resource-poor settings. Data submitted by CommCare users between January 1, 2010 and October 31, 2014 were analysed. The 
first six months of CommCare usage for new workers showed a general upward trend, suggesting that sufficient training time 
should be considered by programs that are introducing mobile technology into their workforce. Following CommCare adoption, 
worker activity levels were consistent between consecutive months, giving programs a method to identify users with atypical 
work patterns. The findings from this analysis demonstrate the utility of mobile technology metadata, especially for 
programmatic design and evaluation. 
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1. Introduction 
Over the past decade, mobile technology has been increasingly adopted by humanitarian programs worldwide, 
creating leverage for better programmatic design and improved monitoring and evaluation of the humanitarian 
workforce [1]. The objective of this article is to demonstrate how metadata created from mobile technology usage by 
humanitarian programs can inform both these processes.  
 
 
* Corresponding author. Tel: +1-617-649-2214; fax: +1-617-274-8393. 
E-mail address: rdayalu@dimagi.com 
© 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Organizing Committee of HumTech2015
248   Rashmi Dayalu et al. /  Procedia Engineering  107 ( 2015 )  247 – 254 
CommCare, developed by Dimagi Inc., is an open-source mobile technology platform that supports case 
management, data collection and data management for mobile workers. CommCare’s cloud server supports hundreds 
of humanitarian projects; a project that uses CommCare is usually a frontline program, e.g., a program that is trying 
to improve maternal and child health or address food insecurity. Each project that utilizes CommCare has one or 
more customized mobile applications (apps) that are configured to support the workflow of that project. Apps 
usually run on a smartphone or feature phone, though they can also run on the web or over SMS. Each app is 
accessed by a number of users. Typically, a user is a frontline worker, such as a community health worker who 
provides outreach to pregnant women and children. An important feature of CommCare is that it supports case 
management, allowing workers to register, update, and close cases in their app. A case is usually a worker’s client, 
e.g., a pregnant woman who is supported by a CommCare user. In November 2014 alone, 6,515 workers from 
around the world registered over 175,000 new cases. 
While using CommCare, the worker fills out forms which are eventually submitted to the CommCare cloud 
server. As shown in Figure 1 below, the cumulative number of forms submitted by CommCare users as of November 
2014 was just over 9.2 million. Some apps are structured so that several forms (each designed to collect unique bits 
of information on a case) are filled out by a worker during a single encounter with a case. A visit to a case is defined 
as one or more of these forms being submitted consecutively by a worker for that specific case in one day. Metadata 
from CommCare activity allow us to quantify important monthly statistics for each mobile worker such as the 
number of electronic form submissions, frequency of visits to cases, case registration rates, etc. 
 
 
Fig. 1. Cumulative number of CommCare forms submitted through November 2014 
Despite its increasing usage, there is limited data on adoption patterns of mobile technology by humanitarian 
workers [2]. This article uses metadata to explore how CommCare is adopted and used over time by workers in 
resource-poor settings. We divided our investigation into two main questions: (1) How quickly do workers develop 
proficiency with CommCare? (2) Is it unusual for worker activity levels to vary significantly over time?  
Insight into the first question can help projects plan their implementation timelines so that workers have enough 
time to gain proficiency in using the mobile apps that have been designed for the project. The second question, 
which deals with intra-worker consistency, is an important part of the effort to understand and improve worker 
usage of CommCare. If projects know how much data to expect from each worker, supervisors can provide 
additional support to workers who exhibit unexpected usage patterns. 
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2. Methods 
Metadata from all submitted CommCare forms are stored in Dimagi’s data platform; this includes date and time 
stamps for when forms were started, ended, and received by CommCare’s HIPAA compliant cloud server. Forms 
that were created between January 1, 2010 and October 31, 2014 were included in this analysis. We limited this 
analysis to mobile workers who recorded less than or equal to 100 visits to cases in any given calendar month. 
Workers who recorded more than 100 visits in a month were possibly atypical users with automatic data upload 
patterns, and were therefore excluded.  
For both our investigational questions, we used the total number of unique cases visited (cases that were either 
registered or followed-up) per worker during each of their calendar months as our main measure of worker activity. 
In question 2, we further explored several other candidate measures of worker activity, including percent of days in 
a month that a worker submitted data, number of forms the worker submitted, number of new cases registered by the 
worker, etc. 
2.1. Question 1: How quickly do workers develop proficiency with CommCare?  
 
To address the question of mobile technology adoption, we focused on workers’ first year of CommCare usage. 
We selected workers who had used CommCare for at least one full year, including only those that submitted data for 
at least 10 months of their first year. Workers from the largest projects were randomly sampled, so that no single 
CommCare project accounted for more than 10% of workers. These selection criteria gave us a total of 634 workers 
from 64 different projects. The following calculations were performed:     
a) The median number of unique cases visited was calculated across workers during each month of CommCare 
usage (median number of cases visited during the first month of CommCare usage, during second month of 
CommCare usage, etc.)  
b) In order to get a more detailed look at adoption patterns as workers gained experience with CommCare over 
their first year, we broke down each worker’s performance into four quarters. We averaged their first 3 months of 
activity levels into the first quarter (Q1), months 4-6 were averaged into the second quarter (Q2), months 7-9 were 
averaged into the third quarter (Q3) and months 10-12 were averaged into the final and fourth quarter (Q4). We then 
calculated the change in worker activity levels between these quarters. 
 
2.2. Question 2: Is it unusual for worker activity levels to vary significantly over time?  
 
To assess intra-worker consistency, we evaluated all workers who actively used CommCare for at least six 
calendar months. We randomly sampled workers from the largest projects, so that no single CommCare project 
accounted for more than 5% of workers. These selection criteria gave us a total of 2,831 users from 144 projects 
worldwide. The following calculations were performed:     
a) We hypothesized that most CommCare workers submit about the same amount of data from month to 
month (i.e., workers exhibit intra-worker consistency). While there are seasonal effects and other reasons why 
responsibilities might vary, a worker’s responsibilities probably don’t shift quickly. Most CommCare users need to 
follow up regularly with their cases; the number of cases they have should change relatively slowly as new ones are 
registered and others are discharged. To evaluate this hypothesis, we calculated the correlation (R-squared) of 
individual worker activity levels between consecutive calendar months. 
b) We hypothesized that individual workers would tend to remain as either high performing workers or low 
performing workers over time. To identify the top and bottom performers each month, we selected all projects that 
had at least 30 active workers that month. We then identified the 10% of workers that visited the most cases and the 
10% that visited the fewest cases. To evaluate this hypothesis, we calculated the correlation (R-squared) of 
individual worker activity levels between their high/low performing calendar months and the month prior to those 
activity levels.  
c) We hypothesized that if a worker exhibited decreasing activity over time, they might be heading towards 
a terminal attrition in their CommCare usage. To investigate this hypothesis, we analyzed workers who stopped 
using CommCare for at least 3 months in a row. We only included instances where the worker was active in the 
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preceding four months – this allowed us to track any changes in worker activity levels leading up to their 3-month 
attrition event(s). 
3. Results 
3.1. Question 1: How quickly do workers develop proficiency with CommCare? 
There were 634 workers who used CommCare for at least one year and were active for at least 10 months of that 
first year.  
a) Figure 2 shows the median number of unique cases visited in each of the first twelve months of CommCare 
usage across eligible workers. Note that this shows the median of all workers in their first month, second month, 
etc., regardless of when they actually started using CommCare. There was a steady increase in how many cases were 
visited over the first six months of usage before it levelled out. 
 
Fig. 2. Median number of cases visited per month of CommCare use 
    b) Table 1 below shows the medians and means of changes in activity between workers’ quarters. We see a 
median increase of 22.9% in the number of cases visited in workers’ fourth quarters (Q4) compared to their first 
quarters (Q1). The mean increase from Q1 to Q4 was 96%, implying there were some workers who showed very 
large increases. 
Table 1. Median and mean change (%) in unique cases visited between quarters 
Quarterly range Median change (%) Mean change (%) 
Q1 to Q4 22.9 96.0 
Q1 to Q2 17.8 79.4 
Q2 to Q3 1.9 23.1 
Q3 to Q4 0.0 14.9 
 
Between Q1 and Q2, there is a substantial increase in the number of cases visited (median % change = 17.8%), 
while the median % change from Q2 to Q3 dropped dramatically to 1.9% and then to 0.0% from Q3 to Q4. From 
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this trend we can infer that workers in our dataset had adopted CommCare for at least 6 months before they achieved 
close to a 0% median change between quarters. Figure 3 below shows that approximately 50% of workers had 
substantial or moderate changes in activity levels between their first two quarters. 
 
 
Fig. 3. Percentage change in unique cases visited between quarters 
    Even though the median change from Q3 to Q4 is 0.0%, approximately 20% of the workers show an increase in 
activity of 50% or more, while approximately 10% show a decrease in activity of 50% or more. These graphs 
suggest that the median change in activity levels reaches a more steady state by six months of CommCare usage. 
Specifically by the Q3-Q4 interval, there is a larger portion of workers who remained stable, i.e., within 20% of their 
Q3 activity level. 
3.2. Question 2: Is it unusual for worker activity levels to vary significantly over time? 
There were 2,831 workers that actively used CommCare for at least six calendar months. These workers came 
from 144 projects worldwide.  
a) We found a high correlation between the number of unique cases that a worker visits from one month to the 
next. The R-squared value was 0.67 with a 95% confidence interval (CI) of 0.66 – 0.68. As a visual example, Figure 
4 shows the number of cases visited by 1,001 workers who were active in both April 2014 and March 2014. The 
area shaded in dark blue indicates the highest density of worker observations, while light blue indicates a lower 
density of observations. This graph shows a generally a strong correlation between the number of cases a worker 
visited in March 2014 and in April 2014, especially for workers who visited less than ten cases in both months.  
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Fig. 4. Number of cases visited in April 2014 by number of cases visited in March 2014 
We further explored this question of worker consistency at the project level. Figure 5 compares workers from 
Project A (left) vs. Project B (right), showing the number of cases visited in a given month by the number of cases 
visited by the same worker in the previous month. Workers in Project A show a higher level of consistency in 
activity from month to month (R-squared = 0.75), while workers in Project B show lower levels of consistency in 
CommCare activity (R-squared = 0.36). These findings suggest that while intra-worker consistency in activity levels 
might be true as a whole, this pattern might vary based on the project. 
 
Fig. 5. (a) Project A: Number of cases visited in consecutive months; (b) Project B: Number of cases visited in consecutive months 
    So far, only one usage metric has been used to explore our question regarding CommCare adoption and intra-
worker consistency. Table 2 below explores the R-squared value for several other candidate measures of worker 
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activity. These results show that there is some variation in consistency of work activity levels based on these 
different measures. For example, the number of new cases registered by a worker from month to month has an R-
squared = 0.53. This lower level of consistency indicates that registration of new cases often happens in bursts, not 
necessarily in steady, consistent quantities. However, some of the other measures support the theory that workers 
have consistent activity levels (e.g. percent of days in a month that the worker submitted data, R-squared = 0.75, 
suggesting that workers are quite consistent in the percent of days that they are active from month to month). 
Table 2. Candidate measures of monthly CommCare activity – correlation in worker activity for two consecutive months 
Measure of monthly worker activity Intra-worker consistency:  
R-squared [95% CI] 
Percentage of days in a month that the worker submitted data 0.75 [0.75 – 0.76] 
Number of unique cases followed-up by the worker 0.72 [0.72 – 0.73] 
Number of unique cases visited (registered or followed up) 0.67 [0.66 – 0.68] 
Number of forms the worker submitted 0.67 [0.66 – 0.68] 
Number of visits the worker made 0.63 [0.63 – 0.64] 
Number of new cases registered by the worker 0.53 [0.52 – 0.54] 
Number (median) of visits that the worker made per active day 0.49 [0.48 – 0.50] 
 
b) Figure 6 shows intra-worker consistency for the top 10% of workers (left) and the bottom 10% of workers 
(right). The number of cases visited in the worker’s high/low performing month is on the y-axis, while the number 
of cases that they visited in the previous month is on the x-axis. These graphs suggest that a worker who performs in 
the top 10% is likely to have been previously performing at a high level (R-squared = 0.69). On the other hand, a 
worker who performs in the bottom 10% was not necessarily a low performer in the previous month (R-squared = 
0.34). 
 
 
Fig. 6. (a) Top 10%: Number of cases visited in consecutive months; (b) Bottom 10%: Number of cases visited in consecutive months 
c) We analysed 1,055 instances where a worker stopped using CommCare for at least 3 months. Figure 7 shows 
the median number of cases visited in the months leading up to when a worker stopped using CommCare for at least 
3 months. There is a clear trend of declining activity from the fourth month before an attrition event to the month 
just before a worker stops using CommCare. 
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Fig. 7. Activity levels among workers with attrition – number of cases visited by number of months prior to 3-month attrition event 
4. Conclusions  
We see a general upward trend in the activity level of workers from when they first adopt CommCare to when 
they gain more experience, usually by their sixth month. It may be that workers become more active and visit more 
cases over time, but it may also be that projects as a whole are learning how best to support and supervise their 
workers who are adopting mobile technology. Therefore, the time it takes for new workers to reach a steady state is 
dependent on a project’s overall experience in implementing CommCare as well as individual adoption patterns of 
mobile technology. These findings suggest that humanitarian projects should plan their mobile technology 
deployments with an emphasis on worker training and monitoring over time; projects can identify individual 
workers who may need extra help in reaching a steady state of activity. 
Our measure of intra-worker consistency in the number of cases visited from month to month suggest that quick 
changes in worker activity levels are unusual. This finding also holds true for  a few other measures of CommCare 
usage, especially percentage of days active per month, number of cases followed-up and total number of forms 
submitted.  
An important practical implication of this finding is that projects can use changes in worker consistency as an 
indication of atypical work patterns. Projects might be especially concerned if there is a noticeable and inexplicable 
decrease in worker activity; workers have generally consistent behaviors and a pattern of declining activity could be 
a signal for an impending attrition event. Given that frontline workers are a critical link to providing outreach to 
underserved populations, humanitarian projects should monitor the attrition rates of their workforce. Rather than 
only calculating attrition rates in retrospect, projects using an mobile technology tool like CommCare might also 
consider using decreases in activity levels over time as an indication that a worker might be about to experience an 
attrition event. As part of the regular monitoring and evaluation of their frontline workforce, a project might be able 
to provide support to a worker who is experiencing a steady decrease in CommCare activity over time; proactive 
supervisory intervention could prevent the loss of a worker from a project’s workforce. 
The findings from this analysis also demonstrate the utility of CommCare metadata, which can be used to 
produce insights applicable to humanitarian projects around the world. As humanitarian technology platforms 
mature, secondary use of data is valuable for both programmatic design and evaluation. 
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